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Description 

Pt-containing compounds are known from Reedijk, J. Struct. Bonding (Berlin), 67: 53-72. 

This article describes the anti-tumor compound cis-Pt(NH 3 ) 2 CI 2 , which compound has a high affinity for (amongst 
5 others) proteins and DNA molecules and particularly it appears that such a compound has a marked affinity for the 
N7-nitrogen atom in the purine bases Guanine and Adenine, as well as for sulphur groups in macromolecules. 

By dissociation of the two chlorine ligands two reactive sites arise, with which such platinum compounds can cross- 
link between two neighbouring Guanine and/or Adenine bases in the same or in opposite DNA strands. The application 
of cis-platinum as anti-tumor drug (cytostaticum) is based on this mechanism. 
10 Besides this related carbo-platinum compounds are known from the same literature, which also have a high affinity 

for amongst others proteins and DNA molecules in a similar way as cis-platinum compounds. 

On the contrary monochlorinated platinum compounds like Pt(diene)CI appear to keep their DNA affinity but they 
do not form cross-links and interfere only slightly with the base pairing of complementary DNA strands, and are as 
such not anti-tumor active. 

is According to U.S. patent specification No. 4,711,955 it is preferred to apply DNA/RNA technology in the present 

medical -biological practice, especially the diagnostical practice, when non-radioactive nucleic acid labelling techniques 
are available. The presently applied known n on -radioactive labelling techniques for DNA and RNA are globally to be 
divided in two categories. 

20 1. Labelling which proceeds via enzymatic or organic synthetic routes; for instance biotin, bromodeoxyuridine 

(BrdU), digoxygenine, fluorescein and peroxidase. 

2. Labelling by direct chemical coupling, like photobiotin, AAF, mercury, sulfone groups. 

Application of such labels brings along a number of problems, which are particularly related to the complexity of 
25 the labelling procedure, the sometimes limited length of the synthetic oligonucleotides which are to be labelled, to use 
of health-injuring compounds and the stability of the label, when it is bound to the nucleic acid. 

The invention now comtemplates providing platinum-containing compounds, in the application of which the above- 
mentioned disadvantages are effectively removed. 

To this end the invention provides a compound with the formula {Pt"(w) (x) (y) (z)} or {Pt lv (u) (v) (w) (x) (y) (z)}, 
30 with the structural formula 1 or 2 respectively of the formula sheet, in which u, v, w, x, y and z represent whether or not 
the same whether or not interconnected ligands, of which one is a leaving ligand selected from (CH 3 ) 2 SO, H 2 0, CI - , 
Br, I*. F - , S0 4 2 -, N0 3 *, P0 4 3 -, C0 3 2 -, ethylnitrate, phosphonates, oxalates, citrates, ROH or RO, in which R is an 
organic residual group, and substituted sulfoxides R 1 R 2 SO, in which R 1 and R 2 are the same of different and represent 
an organic residual group and at least one of the remaining ligands represents a detectable marker group and wherein 
35 the remaining ligands do not interfere with the binding of the compound to the nucleic acid. 

Such a compound which is novel per se, and on the one side is provided with a directly or indirectly detectable 
marker group, as for instance a hapten, fluorescein of rhodamine and on the other side is provided with a suitable 
leaving group, is an especially suitable and novel DNA label with the general indication PtM (Pt stands for platinum 
and M stands for marker group) with unique properties. 
40 For it appeared, that such a compound adheres spontaneously and irreversibly to DNA in aqueous medium. Fur- 

ther, the thus labelled DNA may be separated from the redundant compound with the formula 1 or 2 of the formula 
sheet by alcohol precipitation. An important advantage is, that the thus labelled DNA may be detected immediately 
after hybridization by means of a fluorescence microscope or indirectly with one of the known immunohistochemical 
staining techniques. 

45 The advantages of the present platinum-containing compounds are shortly summarized: 

1. Direct - almost instantaneous - labelling of macromolecules without necessity of enzymatid or organosynthetic 
procedures. 

2. One-step purification of labelled molecules by means of a simple routine technique. 

50 3. Direct and/or indirect detection of labelled molecules by way of almost all known (microscopic) techniques. 

As further advantage may be mentioned, that for specific purposes (for instance extra sensitive in situ hybridization 
of RNA) a radioactive ( 14 C or 35 S)-platinum-containing compound according to the invention may be applied as simple 
and fast (non-enzymatic) labelling of probes, followed by direct detection by means of autoradiography. 
55 Another important new application of the probes labelled with the present compounds is in situ hybridization in the 

electron microscope whereby the high mass of the platinum atom in the compound according to the invention takes 
care for a direct probe-specific local increase of the electron density. 

As leaving ligand (CH 3 ) 2 SO, H 2 0 or CI appears to be especially suitable according to the invention. It is observed 
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that besides the just mentioned preferred leaving ligands in the compound with formula 1 , respectively formula 2 of 
the formula sheet the following groups are qualifying, Br, I" or P; S0 4 2 ', N0 3 ", P0 4 3 \ C0 3 2 ', ethylnitrate; phosphonates, 
oxalates, citrates; H 2 0, ROH and RO", in which R is an organic residual group and substituted sulfoxides R 1 R 2 SO, in 
which R 1 and R 2 whether or not equal to each other, represent an organic residual group. 
s As the detectable marker group in the compounds with formula 1 or 2 of the formula sheet a fluorescent group 

generally merits the preference. A special preference merits fluorescein isothiocyanate (FITC) ortetramethyl rhodamine 
isothiocyanate (TRJTC). 

A very suitable compound according to the invention is {Pt(ethylenediamine)(Me 2 SO)(fluorescein-NH(CS)- 
NHCH 3 )}, in the following abbreviated as PtF. 

10 The novel compounds according to the invention are especially suitable for virus diagnostic purposes, bacteria 

diagnostic purposes, for detection of genetic deviations, detection of gene expression etc. 

There are known a number of viruses, which cannot or with great difficulty be brought into culture, and of which 
the serological diagnostical methods are extremely complicated, or which are very labile outside the body, and therefore 
unsuitable in contamination tests. 

15 With some of these viruses the diagnosis may moreover be hindered by the necessity of differentiation between 

an acute stage of the illness, carriership, or virus genome insertion in the human DNA. In the meantime progress has 
been made herewith by using DNA probes. Some viruses have moreover serious pathogenic effects and are related 
with the development of malignant tumors. The accurate detection of these viruses and the correlation with a clinical 
follow-up of patients is therefore an important matter 

20 in principle virus strains or subtypes may be distinguished from each other by DNA/RNA probes. 

Detection methods using labelled DNA or RNA probes appear to be able to solve these problems. Much progress 
has been made in the diagnosis of bath DNA and RNA viruses. The advantage of these methods is that immediately 
the patient material (smears, samples of blister, nose and other fluids, tissue sections etc.) may be tested on the 
presence of virus DNA/RNA. Also retrospective studies have already provided important information about viral causes 

25 of mortality etc. 

Further, the invention comprises a process for the preparation of Pt-containing compounds according to the in- 
vention with the formula {Pt n (w) (x) (y) (z)} or {Pt lv (u) (v) (w) (x) (y) (z)} with the structural formula 1 or 2 respectively 
of the formula sheet, in which u, v, w, x, y and z have the aforementioned meanings. 

The preferred compound according to the invention, to wit PtF, is prepared by conversion of fluorescein-N=C=S 
30 with CH 3 NH 2 in water, after which the mentioned fluorescein-NH(CS)NHCH 3 is precipitated from the solution by acid- 
ifying to a pH of 2-3, after which the precipitate obtained is suspended in water and the pH of the suspension is brought 
to a value of 10-11 by addition of a base, providing a bright yellow solution, to which solution {Pt(ethylenediamine) 
(Me 2 SO)CI} in water is added and the reaction mixture is stirred at room temperature in the dark, after which the non- 
reacted fluorescein-NH(CS)NHCH 3 is precipitated by acidification and filtered and finally the filtrate is freeze-dried 
35 yielding {Pt(ethylenediamine)(Me 2 SO)(fluoresceinNH(CS)NHCH 3 )} (PtF). 

Subsequently, the invention extends to a diagnostic kit for use in the detection of viruses, bacteria, parasites, 
genetic deviations, gene expression, which kit comprises a Pt-containing compound according to the invention. 

The invention is now further elucidated with reference to the following non-limitative examples. 

40 Example I 

Preparation of PtF for labelling purposes. 

First of all fluorescein-NH(CS)NHCH 3 is prepared by reacting 100 mg fluorescein-N=C=S with 1 ml CH 3 NH 2 in 
45 100 ml water. The reaction takes about 1 hour under continuous stirring at room temperature in the dark. The obtained 
reaction product, fluor-escein-NH(CS)NHCH 3 , is precipitated from the solution by acidifying with HCI (1 mol/liter {M}) 
to a pH of 2-3. The precipitate is washed in water and then collected. 

Then a suspension of 100 mg (0.237 mmol) of the thus obtained fluorescein-NH(CS)NHCH 3 in 95 ml of water was 
brought with NaOH (1 M) on a pH of 10-11, whereby a bright yellow solution was obtained. To this solution was added 
50 72 mg (0.178 mmol) of [Pt(ethylenediamine)(Me 2 SO)CI]Ct or [Pt(ethylenediamine)CI 2 ]CI in 5 ml of water and the re- 
action mixture was slowly stirred in the dark for 5-10 minutes at room temperature. The non-reacted fluorescein-NH 
(CS)NHCH 3 was precipitated by acidification to a pH of 2-3 with HCI (1 M) and removed by filtration. The bright yellow 
filtrate was freeze-dried, yielding a stable dry compound {Pt(ethylenediamine)(Me 2 SO)(fluorescein-NH(CS)NHCH 3 )}, 
or {Pt(ethylenediamine)CI(fiuorescein-NH(CS)NHCH 3 )}, abbreviated PtF. 
55 in principle the reaction may be carried out at an analogous manner with as starting material the one as mentioned 

above, provided that fluorescein is replaced by for instance rhodamine, AMCA, biotin, digoxygenin or any other hapten, 
which may be modified in such a manner that therein is present a double-bounded sulphur (S) atom, a -SR group, a 
NR'R" group or a nitrogen ring (-N-), wherein R'R" are equal or not equal to each other and represent an organic 
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residua! group. (Also H is possible). These S- or N-atoms serve as binding ligand for the platinum (Pt) atom. 

Example II 

5 Nucleic acid-labelling with PtF. 

The dry PtF compound is dissolved at a concentration of 1 mg/ml in distilled water, which has been brought at a 
pH of 9-10 with NaOH. 

Then DNA (single or double stranded) or RNA at an arbitrary concentration (for instance 100 ng/ml) was taken up 
w in a low-salt buffer with a pH of about 8 (for instance 10 mM TRIS-HCI) and possibly fragmented by ultrasonication. 

To the thus obtained nucleic acid solution a ten fold molar excess of PtF solution was added and after proper 
mixing the reaction mixture was incubated in the dark at room temperature for 30-60 minutes. 

Next 1/10 volume part of a Na acetate (3M) solution of a pH of 5.6 was added to the reaction mixture and after 
mixing subsequently two parts of ethanol were added, after which it was thoroughly stirred and the reaction vial was 
is then incubated for 15 minutes at 80°C or for 2 hours at -20°C. 

The PtF-labelled nucleic acid was thereupon precipitated by centrif ugation at 1 0.000 x g for 7 minutes. The obtained 
pellet was washed in 90% ethanol and the nucleic acid labelled with the PtF was dissolved at the desired concentration 
at an arbitrary buffer (for instance 10mM TRIS-HCI, a pH of 7.5, 0.3 mM EDTA). 

The thus PtF-labelled nucleic acid is now ready for use. 

20 

Examples of the use of PtM-labelled nucleic acids: 
Example III 

25 Human papilloma virus cannot be cultured, but some subtypes (HPV 1 6/1 8) are positively connected with the origin 

of malignant tumors of amongst others the cervix and the penis. 

By now labelling purified DNA of such a papilloma virus with PtM and then performing an in situ hybridization 
procedure on cells or tissue of for instance the cervix, the presence of the risk bearing type papilloma virus may be 
shown very specifically by means of a direct fluorescence procedure or an indirect immunohistochemical procedure 

30 with anti-PtM antibodies. 

Example IV 

a) Human papilloma virus cannot be cultured, but some subtypes (HPV 16/18) are positively connected with a 
35 large chance on .the development of malignant tumors on cervix or penis. Further, probes are developed for 

amongst others the detection of DNA (Vaccinia, Herpes simplex (HSV1/2, Epstein Barr, and adenovirus) and RNA 
viruses (Rotavirus, influenza A, Cocksackie B). Until present the diagnosis of acute infection with Hepatitis B virus 
is only possible by inoculation of chimpanzees (!), for the virus cannot be cultured in human cells. 

b) Varicella zoster virus, too, is very difficult to culture: it lasts 5-14 days, before a culture may be assessed. 
40 Moreover the virus is very labile and may become inactivated during transport. A negative test is therefore no proof 

of absence of the illness. Over and above a VZV infection is on morphological grounds indistinguishable from 
infections with Herpes simplex virus. Even commercially available antisera do not give an answer in immunohis- 
tochemical tests. 

c) Cytomegalo virus is very laboriously cultured; diagnoses within a week's time are impossible, within 6 weeks 
45 no exception. CMV infections form an important source of complications in transplant-patients and in patients with 

reduced defence (AIDS). A good monitoring of these patients is essential. 

In the above-mentioned cases a, b and c, which figure as only some of the many possibilities of examples of virus 
diagnostics, diagnostics may be considerably simplified and accelerated by the application of hybridization techniques 
50 with PtM-labelled probes. 

Example V 

Bacteria diagnostics. 

55 

It appeared to be possible recently to detect also bacterial nucleic acids using DNA probes. Genes for bacterial 
toxins may be shown; however, it is not possible to discern whether these genes are expressed. Fast detection of 
chromosomal and plasmid coded virulence factors (amongst others Listeria monocytogenes, Clostridium perfringens 
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enterotoxin, Vibrio cholerae enterotoxin, E. coli enterotoxins and invasivity, Shigella and Yersinia enterocolitica enter- 
oinvasivity) are important applications in the diagnosis of food poisoning and the quality control in the food industry 
(end product control). 

Detection of Helicobacter (formerly Campylobacter) pylori by DNA in situ hybridization with PtM probes in stom- 
s achbiopsies of patients with gastritis is well possible. 

Also the DNA of Chlamydia trachomatis may be detected in for instance a sandwich assay, or by means of an in 
situ hybridization. 

Example VI 

10 

Diagnostics of parasitic infections. 

World-wide 2 millions of people pass away of malaria. In principle this can be prevented by timely correct diag- 
nostics. The present (routine) microscopic methods are often all too complicated for third world countries. In the western 
is world the difficult microscopic technique may be extended with in situ hybridization on routine preparations, using PtM 
probes. Through this differential diagnostics of malaria species is considerably simplified and can be carried out by 
minimally trained personnel. In the third world a dipstick test based on PtM is the appropriate route for fast and simple 
diagnostics. 

As analogous examples may be valid infection illnesses caused by Schistosoma, Trypanosoma, toxoplasmas, etc. 

20 

Example VII 

Detection of genetic deviations. 

25 The hybridization technique with PtM probes offers the possibility for prenatal diagnostics of congenital deviations 

in for instance amniotic fluid punctates and chorionbioses. Postnatal detection of deviations (for instance malignities) 
is also possible, as well as extension of HLA typification for diagnosis of HLA associated illnesses. 

Restriction fragment polymorfisms: Every human genome will fall apart, when treated with restriction enzymes, in 
a large number of specific fragments: the restriction fragments. If by a mutation the base sequence changes on a site 
30 where a restriction enzyme attacks, will this lead to the development of aberrant fragments. These fragments may be 
detected by suitable (PtM labelled) probes by means of DNA blotting methods (for instance in sickle cell anaemia, 
Duchenne muscle dystrophia, cystic fibrosis, Huntingdon chorea). 

Immediate detection of aberrant DNA with synthetic oligonucleotide probes may take place when the base se- 
quence belonging to a DNA deviation is known (^-thalassemia, anti-thrombin Mi deficiency, grow hormones deficiency, 
35 haemophilia B, PKU .... etc.). 

Detection of chromosome changes as translocations, deletes, inversions and duplications in the human karyotype 
may be detected by means of in situ hybridization followed by direct PtF fluorescence, or by Southern blotting of 
restriction fragments. 

40 Example VIII 

Detection of gene expression. 

The visualization of the presence of a cellular antigen using immunochemical techniques does not prove that at 
45 that moment the relative gene are expressed. Neither does this indicate whether the shown product has an intra- or 
extracellular origin. Detection of mRNA within a cell gives direct information about the expression of genes. This infor- 
mation may provide data on cell functioning, but may also be of assistance in diagnostics. 

In view of the present problems for carrying out this RNA ISH (RISH) technique with non-radioactive probes, the 
application of the very direct PtM label is the appropriate way of performing such diagnostics because the problems 
50 particularly arise from the necessity to dispose of a well-penetrating immunohistochemical detection system. This last 
one may remain in abeyance with the application of direct PtM fluorescence. 

Detection of deviating mRNA as a mark of heritable illnesses by means of blotting with radioactive cDNA probes 
has been proven to be possible already for a number of congenital deviations. The speed and applicability may be 
considerably increased here by non-radioactive (or radioactive) PtM labelling. 
55 With PtM probes RISH or blotting may be applied in the diagnosis of cancer by means of detection of specific gene 

transcripts (for instance calcitonin mRNA in thyroid gland metastases, oncogene expression in malignant tumors), or 
the loss of germ line bands (loss of heterozygoty) or gene rearrangement (lymphomas). 
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Claims 

1 . Pt-containing compound for use in labelling a nucleic acid probe to be used in hybridization, with the formula {Pt n 
(w) (x) (y) (z)} or {Pt ,v (u) (v) (w) (x) (y) (z)}, with the structural formula 



^ X 




20 in which u, v, w, x, y and z represent whether or not the same whether or not interconnected ligands, of which one 

is a leaving ligand selected from Of (CH 3 ) 2 SO, H 2 0, Br, I', P, S0 4 2 -, NO3-, P0 4 3 -, C0 3 2 *, ethylnitrate, phospho- 
nates, oxalates, citrates, ROH or RO, in which R is an organic residual group, and substituted sulfoxides R 1 R 2 SO, 
in which R 1 and R 2 are the same of different and represent an organic residual group and at least one of the 
remaining ligands represents a detectable marker group and wherein the remaining ligands do not interfere with 

25 the binding of the compound to the nucleic acid. 

2. Compound according to claim 1 , characterized in that the leaving ligand is (CH 3 ) 2 SO, CI" or H 2 0. 

3. Compound according to claim 1 , characterized in that the detectable marker grouping is a fluorescent group. 

30 

4. Compound according to claim 3, characterized in that the fluorescent group represents fluorescein or tetramethyl 
rhodamine. 

5. {Pt(ethylenediamine) (ME 2 SO) (fluorescein-NH(CS)-NHCH 3 )} (PtF). 

35 

6. A process for the preparation of a Pt-containing compound according of the aforegoing claims, characterized in 
that {Pt(ethylenediamine) (ME 2 SO)(fluorescein-NH(CS)-NHCH 3 )} (PtF) is prepared, whereby fluorescein-N=C=S 
is converted with CH 3 NH 2 in water, after which the said fluorescein-NH(CS)NHCH 3 is precipitated from the solution 
by acidifying to a pH of 2-3, after which the obtained precipitate is suspended in wate r and the pH of the suspension 

40 js adjusted to a value of 10-11 by addition of a base, yielding a bright yellow solution, to which solution {Pt(ethyl- 

enediamine) (ME 2 SO)CI in water is added and the reaction mixture is stirred at room temperature in the dark, after 
which the non-reacted fluorescein-NH(CS)-NHCH 3 is precipitated by acidification and filtered and finally the filtrate 
is f reeze-dried yielding {Pt(ethylenediamine) (ME 2 SO) (fluorescein-NH(CS)-NHCH 3 )} (PtF) 

45 7. Use of a Pt-containing compound according to one of the preceding claims 1 -5, for medical diagnostic purposes 
of virus, bacteria, or parasitic infection, detection of genetic deviations, detection of gene expression. 

8. Diagnostic kit for use in detection viruses, bacteria, genetic deviations, gene expression, which kit comprises a 
Pt-containing compound according to one of the preceding claims 1 -5. 

50 

9. A nucleic acid probe for detecting specific sequences through hybridization comprising a nucleic acid sequence 
complementary to the specific sequence to be detected, characterized in that said probe is labelled with at least 
one Pt-containing compound according to any one of the claims 1 -5. 

55 10. A nucleic acid probe according to claim 10 wherein the Pt-containing compound is {Pt(ethylenediamine)(ME 2 SO) 
(fluorescein-NH(CS)-NHCH 3 )}. 

11. Use of a nucleic acid probe according to claim 10 or 11 in the detection of viruses, bacteria, parasites, genetic 
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deviations or gene expression. 

1 2. Diagnostic kit for the detection of viruses, bacteria, parasites, genetic deviations or gene expression, characterized 
in that it comprises a nucleic acid probe according to claims 10-11 . 

Patentanspruche 

1. Pt-enthaltende Verbindung zur Verwendung beim Markieren einer bei der Hybridisierung zu verwendenden Nu- 
kleinsaureprobe der Formel {Pt ll (w)(x)(y)(z)} oder {Pt ,v (u)(v)(w)(x)(y)(z)} bzw. der Strukturformel 



worin u, v, w, x, y und z gegebenenfalls dieselben gegebenenfalls miteinander verbundenen Liganden darstellen, 
von denen einer ein austretender Ligand ist, ausgewahlt aus (CH 3 ) 2 SO, H 2 0, CI", Br, I", F", S0 4 2 ', N0 3 ", P0 4 3 ", 
C0 3 2 ', Athylnitrat, Phosphonate, Oxalate, Zitrate, ROH oder RO-, worin R eine organ ische Restgruppe ist, und 
substituierte Sulfoxide R 1 R 2 SO, worin R 1 und R 2 gleich oder verschieden sind und eine organische Restgruppe 
darstellen und mindestens einer der verbleibenden Liganden eine detektierbare Markergruppe darstellt und worin 
die verbleibenden Liganden die Bindung der Verbindung an die Nukleinsaure nicht storen. 

2. Verbinding nach Anspruch 1 , dadurch gekennzeichnet, daB der austretende Ligand (CH 3 ) 2 SO, CI' oder H 2 0 ist. 

3. Verbinding nach Anspruch 1 , dadurch gekennzeichnet, daft die detektierbare Markergruppe eine fluoreszierende 
Gruppe ist. 

4. Verbinding nach Anspruch 3, dadurch gekennzeichnet, daft die fluoreszierende Gruppe Fluoreszein oder Tetra- 
methylrhodamin darstellt. 

5. {Pt(athylendiamin)(Me 2 SO)(fluoreszein-NH(CS)-NHCH 3 )}(PtF). 

6. Verfahren zur Herstellung einer Pt-enthaltenden Verbinding nach einem der vorhergehenden Anspruche, dadurch 
gekennzeichnet, daG {Pt(athylendiamin)(Me 2 SO)(fluoreszein-NH(CS)-NHCH 3 )} (PtF) hergestellt wird, wobei Fluo- 
reszein-N=C=S mit CH 3 NH 2 in Wasser umgesetzt wird, worauf das Fluoreszein-NH(CS)NHCH 3 durch Ansauern 
bis zu einem pH von 2-3 aus der Losung ausgefallt wird, worauf das erhaltene Prazipitat in Wasser suspendiert 
und das pH der Suspension durch Zusatz einer Base auf einen Wert von 10-11 eingestellt wird, was eine hellgelbe 
Losung ergibt, welcher Losung {Pt(athylendiamin)(Me 2 SO)CI} in Wasser zugesetzt wird, und das Reaktionsge- 
misch bei Raumtemperatur im Dunkeln geruhrt wird, worauf das nicht-reagierte Fluoreszein-NH(CS)-NHCH 3 durch 
Ansauern ausgefallt und filtriert und schlieBlich das Filtrat gefriergetrocknet wird, was {Pt(athylendiamin) (Me 2 SO) 
(fluoreszein-NH(CS)-NHCH 3 )} (PtF) ergibt. 

7. Verwendung einer Pt-enthaltenden Verbinding nach einem der vorhergehenden Anspruche 1 -5, fur medizinische 
diagnostische Zwecke der Virus-, Bakterien- oder Parasitarinfektion, Ermittlung genetischer Abweichungen, Er- 
mittlung der Genexpression. 




(l) 



(2) 



8. 



Diagnostisches Kit zur Verwendung bei der Ermittlung von Viren, Bakterien, genetischen Abweichungen, Genex- 
pression, welches Kit eine Pt-enthaltende Verbinding nach einem der vorhergehenden Anspruche 1-5 enthalt. 



r 



EP 0 539 466 B1 



1. 

20 



25 



30 



35 



40 

2. 
3. 

45 

4. 
5. 

50 

6. 



55 



Nukleinsaureprobe zur Ermittlung spezifischer Sequenzen durch Hybridisierung, mit einer komplementar zu der 
spezifischen Sequenz zu ermittelnden Nukleinsauresequenz, dadurch gekennzeichnet, daG die Probe mit minde- 
stens einer Pt-enthaltenden Verbinding nach einem der vorhergehenden Anspruche 1-5 markiert ist. 

Nukleinsaureprobe nach Anspruch 9, worin die Pt-enthaltende Verbinding {Pt(athylendiamin)(Me 2 SO)(fluoreszein- 
NH(CS)-NHCH 3 )} ist. 

Verwendung einer Nukleinsaureprobe nach Anspruch 9 Oder 1 0 bei der Ermittlung von Vlren, Bakterien, Parasiten, 
genetischen Abweichungen Oder Genexpression. 

Diagnostisches Kit zur Ermittlung von Viren, Bakterien, genetischen Abweichungen oder Genexpression, dadurch 
gekennzeichnet, daft es eine Nukleinsaureprobe nach Anspruchen 9-10 enthalt. 



Compose contenant du Pt a utiliser pour le marquage d'un echantillon d'acide nucleique destine a une hybridation 
r6pondant a la formule (Pt"(w)(x)(y)(z)) ou (Pt lv (u)(v)(w)(x)(y)(z)) avec la formule structurelle: 



dans laquelle u, v, w, x, y et z represented, qu'ils soient ou non identiques et qu'ils soient ou non des ligands 
interconnectes, dont Tun est un ligand de depart selectionne a partir de (CH 3 ) 2 SO, H 2 0, <CI >, <Br>, I", F", S0 4 2 -, 
NO3-, P0 4 3 ', C0 3 2 ", I'ethylnitrate, les phosphonates, les oxalates, les citrates, ROH ou RO dans lesquels R est 
un radical residuel organique et des sulfoxydes substitu^s R 1 R 2 SO dans lesquels R 1 et R 2 sont identiques ou 
diffdrents et represented un radical residuel organique et au moins un des ligands restants represente un groupe 
marqueur detectable et dans lequel les autres ligands n'interferent pas avec la liaison du compose a I'acide nu- 
cleique. 

Compost selon la revendication 1 , caracterise en ce que le ligand de depart est (CH 3 ) 2 SO, CI" ou H 2 0. 

Compose selon la revendication 1, caracterise en ce que le groupe marqueur detectable est un groupe fluorescent. 

Compost selon la revendication 3, caracterise en ce que le groupe fluorescent represente la fluorescine ou la 
rhodamine de tetramethyle. 

(Pt(ethylenediamine)(ME 2 SO)(fluorescine-NH(CS)-NHCH 3 ))(PtF). 

Procede de preparation d'un compose contenant du Pt selon Tune des revendications precedentes, caracterise 
en ce que le (Pt(ethylenediamine) (ME 2 SO) (fluorescine-NH(CS)-NHCH 3 )) (PtF) est prepare en convertissant la 
fluorescine-N=C=S avec du CH 3 NH 2 dans I'eau, apre-s quoi la fluorescine-NH(CS)NHCH 3 est precipitee a partir 
de la solution par acidification a un pH de 2-3, aprfcs quoi le precipite obtenu est suspendu dans I'eau et le pH de 
la suspension est regie a une valeur de 1 0-11 par addition d'une base, produisant une solution jaune clair, solution 
a laquelle du (R(ethymlenediamine)(ME 2 SO)CI dans I'eau est ajoute et le melange reactif est agite a temperature 
ambiante dans I'obscurite, apres quoi la fluorescine-NH(CS)-NHCH 3 qui n'a pas reagi est precipitee par acidifica- 
tion et filtr6e et finalement, le produit filtre est lyophilise pour produire le (Pt(ethyienediamine) (ME 2 SO) (fluores- 
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cine-NH(CS)-NHCH 3 )) (PtF). 

7. Utilisation d'un compose contenant du Pt selon Tune des revendications 1 - 5 precedentes pour le diagnostic 
medical de virus, bacteries ou infections parasitiques, la detection de deviations genetiques ou d'expressions 

5 geniques. 

8. Kit de diagnostic a utiliser pour la detection de virus, de bacteries, de deviations genetiques, d'expressions geni- 
ques, lequel kit comprend un compose contenant du Pt selon Tune des revendications 1 a 5 precedentes. 

10 9. Echantillon d'acide nucleique pour detecter des sequences specifiques par hybridation comprenant une sequence 
d'acides nucleiques complementaire a la sequence specifique a detecter, caracterise en ce que ledit echantillon 
est marque" avec au moins un compose contenant du Pt selon I'une quelconque des revendications 1 a 5. 

10. Echantillon d'acide nucleique selon la revendication 10, dans laquelle le compose contenant du Pt est (Pt(ethyle- 
15 nediamine) (ME 2 SO) (fluorescine-NH(CS)-NHCH 3 )). 

11. Utilisation d'un echantillon d'acide nucleique selon la revendication 10 ou 11 dans la detection de virus, bacteries, 
parasites, deviations genetiques ou expressions geniques. 

20 12. Kit de diagnostic pour la detection de virus, bacteries, parasites, deviations genetiques ou expressions geniques, 
caracterise en ce qu'il comprend un echantillon d'acide nucleique selon Tune des revendications 10 ou 11. 
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FORMULA 
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REACTION SCHEME 



©-N-C-S + CHU— NH_ — ®— NH-C-NH-CH, 



©-NH-C-NH-CHj»H 2 C-N"2 .s — > 

I \, n x ch. 



Cr- C 2+ 

I | /ft 3 CH 3 ♦ 

* ^ - II 
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